Transformation of mammary epithelial cells by 3-phosphoinositide- dependent protein kinase-1 activates beta-catenin and c-Myc, and down-regulates caveolin-1.
3-phosphoinositide-dependent protein kinase-1 (PDK1) plays a pivotal role in coupling growth factor receptor signaling to tumor cell proliferation, survival, and invasion. Protein kinase C (PKC) alpha, but not Akt1, was found previously to be downstream of PDK1-mediated transformation of mammary epithelial cells. To determine the basis for its oncogenic activity, signal transduction pathways mediated by PDK1 in mammary epithelial cells were investigated. beta-Catenin/T-cell factor-dependent promoter activity was markedly activated in PDK1- and PKCalpha-expressing cells, but not in Akt1-expressing cells, which resulted in increased levels of the beta-catenin/T-cell factor target genes c-myc and cyclin D1. In contrast, caveolin-1, of which the transcription is suppressed by c-myc, was down-regulated in PDK1- and PKCalpha-expressing, but not in Akt1-expressing cells. Analysis of 16 breast cancer cell lines established that caveolin-1 expression was either absent or reduced compared with breast epithelial cells, and that PDK1 was elevated in all of the cell lines. Interestingly, all of the cell lines known to be invasive expressed caveolin-1 to some degree, whereas, 5 of 6 cell lines that are not invasive did not express caveolin-1. Therefore, it appears that a concomitant gain of c-myc function and a loss or reduction of caveolin-1 are major determinants of PDK1- and PKCalpha-mediated mammary oncogenesis.